Widespread applications of liposome make it most interested carrier system of research and development than other available carrier systems. The lipids nanomedicine system was the first to make the concept of nanomedicine delivery into clinical approach that made them an established drug delivery system in present time for enormous success. In its application, liposome drug delivery usually targets directly to the tissue, which may contain target recognition molecules or not. This article is intended to give a brief overview of liposomal drug delivery system, its worldwide applications, and future perspective. Literature search results revealed applications of the liposome are in the immunology, vaccine and antigen, target delivery, delivery of insoluble or poorly drugs, delivery of nucleic acids, tumor therapy, and in combination therapy. At present, liposomal delivery is very popular in developed country, but we hope that, in future, the liposomal drug delivery system will revolutionize in all parts of the world to make the drug delivery system as perfect and effective as possible.
INTRODUCTION
A lec D. Bangham was the first man to get credit for the production of liposome. He produced liposome in England in 1961. Although we are using liposomal drug delivery system, it still makes it a topic of interest for further development of specific disease conditions. Liposomes are the small spherical shape vesicles produced from various lipids and sometimes with protein and act as a successful career for drugs to the specific target defined by Bangham et al. [1] Ability to deliver both hydrophilic and lipophilic substances is another criterion to be useful for delivery of non-toxic insoluble drugs. [2, 3] The idea of entrapping drug inside the vesicle of liposome and using it as a carrier for drug delivery was given and established by Gregoriadis. [4, 5] Some of the earlier researchers also showed that how liposome could affect absorption and distribution of the entrapped drug in the body. [6] [7] [8] [9] Various methods to produce large unilamellar vesicle (LUV) were also developed at that time and especially the important advancement of that time was to produce 100 nm pore size vesicles or <100 nm pore size with multilamellar polycarbonate filters.
The improvement of the liposomal drug delivery system by improving biodistribution of liposome throughout the body was made in the 1970s and 1980s. Such improvement was attained by increasing the stability of liposome, which leads it to give longtime circulation in the body after administering through intravenous route. In the 1970s, liposome was also used to consider that it can be used for the gene therapy in case of any genetic deficiency. [10] The components of liposome from which it is made up of are greatly matter for it's in vivo characteristics. According to the lamellarity, liposome is classified into two categories; "unilamellar" which contain only one phospholipid bilayer and "multilamellar" which contain multiple phospholipid bilayers in its composition. According to the size of vesicle liposomes, they are classified into small (≤100 nm), intermediate (100-250 nm), large (≥250 nm), and giant (>1 um). In case of characterizing liposome, there are
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mainly three parameters are needed to consider which are; physical, chemical, and biological parameters.
Not only in the field of drug delivery systems, but also liposome is achieving interest from researchers and pharmacist for its applications in cosmetics as well as in biological membrane. [11] A wide range of drugs can be entrapped inside the liposome to deliver the drug effectively in the target sites for potential therapeutic action as well as improved bioavailability (Figure 1 ). Various significant drugs such as drug for gene therapy, anticancer drugs, vaccines, antibiotics, genetic materials, proteins, and macromolecules can deliver through liposome due to its ability to encapsulate both hydrophobic and hydrophilic drugs. [12] Since this is a literature-based review article, to complete this review, we have collected information from journals published in various reputed publishers such as PubMed, PubMed Central, Springer, Elsevier, Google Scholar, and other journal related to drug delivery system. We have used the keyword "liposomal drug delivery system" during search to get relevant information, and all information which is included in this article is cited with appropriate references.
PROGRESSES IN PHARMACEUTICAL SCIENCES WITH THE INVENTION OF LIPOSOME Pharmacosome for the delivery of poorly soluble drugs
There is a complex named pharmacosome which is used to improve the bioavailability of less soluble or poorly soluble drugs. Pharmacosomes are made up of complex bond between drugs and amphiphilic phospholipids. In this bonding, there may be covalent, electrostatic, and hydrogen bonds are present. [14] Pharmacosome can be found in the form of micelle as well as hexagonal groups. [15] In case of dissolution drugs in the form of pharmacosomes are better than free drugs. A study showed that pharmacosome of aceclofenac give 10% better dissolution profile than free aceclofenac acid after analyzing through multiple methods. [14] Not only the dissolution rate, but also solubility was observed to be improved in pharmacosome than free acid form. According to the previous report, as the drugs stay inside the vesicle it improved the stability of the drugs. There is also the versatility of using pharmacosome-encapsulated drugs as it can administer orally, topically, and extra-or intra-vascularly.
Receptor-mediated endocytosis through liposome
Receptor-mediated endocytosis was developed through the specific binding of antibodies to the target cells and in the liposome. [16, 17] For specific binding of antibodies and liposome, there were several methods were being developed. A study conducted by Heath et al. showed that antibody-targeted liposome can significantly improve the toxicity of anticancer drugs to the culture cells. [18] Antibodytargeted liposome limited their distribution only to the target site and excreted from the body rapidly; thus, they show minimal toxicity. Another study also suggested that all components that reach to the target site cannot increase the concentration of drugs to the target. [19] Before liposome reaching to the target site, there are many obstacles such as types of tumor and number of physiological barriers need to be considered. Bonding to the tumor cells and tumor permeability are varied depending on the particle size of the liposome. [20, 21] 
Liposome used in triggered release of drugs
There are various factors to explore triggers such as heat, ultrasound, light, enzyme, and pH; among them, triggers explored by heat, ultrasound, and light are called remote triggers; on the other hand, triggers explored by enzymes and pH changes are called local triggers. An extensive review on triggered release liposome has been published by Bibi et al. [22] Triggered release liposomal drug delivery is promising for future development in this sector of drug delivery systems although there is not much success has found yet. Product in preclinical stage showed promising effects against animal tumor model, but in clinical stage, it hampered by immune reaction in humans. Liver and spleen can be two parts to be targeted by liposome, and the effects of tumor tissue can be analyzed tomography. Liposome has also been a great application in transdermal drug delivery systems.
Liposome in delivery of nucleic acids
Gene expression is observed in local than systemic area, although there are a number of cationic lipids have been synthesized recently, and after administering them, there were significant toxic side effects were observed. [23] [24] [25] It is evident that DNA or other nucleic acids conjugated with ligand-bearing liposome have shown significant increase in gene expression than non-targeted delivery of nucleic acids. [26] There are two types of vectors used in liposomal DNA delivery which are LPD-I and LPD-II (liposomeentrapped, polycation-condensed DNA). These two vectors are greatly versatile and safe vectors than other. Most recent applications of liposome are DNA vaccination and gene therapy to treat diseases caused by genetic deficiencies.
Liposome in combination therapy
Combination therapy is used for the treatment to reduce toxic side effects of a single drug as well as to increase therapeutic efficacy of the combinations than individual drugs. As mainly the highly toxic drugs are used in combination so it will be a potential approach to deliver those drugs on targeted sites of action by liposome or nanomedicine. [27] 
Liposomal vaccine and antigen delivery system
The safety of the liposomal drug delivery system makes it a smart choice for mesenchymal stem cell-based therapy to deliver the viral gene. This is a preferred drug delivery for the vaccine and antigen because it has a lack of immunogenicity, minimal toxicity and can entrap large gene for delivery. [28] At a variety of diseases are treated with liposomal antigen delivery system. Vaccine and protein entrapped in liposome use various combinations of components like lipids surfactants and other solvent. [29] Liposomal drug delivery of vaccine is prepared by mixing various compounds like microbes to be vaccinated, antigen in soluble form, and cytokines from DNA and liposome. Antigens are usually covalently bonded to liposomal membrane. [30] Liposome in immunological therapy was first used for diphtheria toxoid to enhance immune response. [31] 
Liposome in cancer therapy
The main problem with the anticancer drugs is their low therapeutic index because of low therapeutic index normal dose of these which is needed for intended effect causes toxicity to normal cells. Targeted delivery of drugs to the tumor cells by liposome have been changed the pattern of cancer treatment. Due to the targeted delivery of toxic anticancer drugs, its toxicity has been reduced greatly than delivery of free anticancer drugs. [32] [33] [34] Entrapment of anticancer drugs greatly increased its lifetime, decreased its degradation rate, increased deposition in the tumor cells, and decreased uptake to the normal cells. Liposome with passively targeted tumor cells can increase vascular permeability. [35, 36] Doxil, Caelyx, and Myocet are some commonly used liposomal formulation used in cancer treatment. [37, 38] 
DISCUSSION
When the average diameters of liposome are in the ultrafilterable range (b200 nm), they can accumulate passively to the sites of increased vascular permeability for this accumulation and their reduced side effects liposomal drugs have been useful to clinical applications for the treatment of a wide range of diseases. [39] Vascular permeability can also be increased by hyperthermia. For triggered release of liposomal drugs, local hypothermia is used greatly with specific lipids, polymers, or other molecules. [40] Another new development of liposomal drug delivery is, their properties of specific binding to a target cell-like tumor cells or to a specific molecule such as antibodies and proteins. Some liposomes like stealth liposome are used to carry water soluble drugs like doxorubicin, mitoxantrone to achieve their maximum [13] effects. [41] Liposome can be used to target monocytes and macrophages, which are associated with various diseases like cancer, and atherosclerosis, therefore, targeting them with liposome are proven to be significant in recent times. [42] Nanoparticles are precisely used in the treatment of prostate cancer and breast cancer cells that is why liposome incorporation with nanoparticles are used for the precise delivery of chemotherapeutic drugs to the cancerous cell which is a significant approach to treating cancer. [43] 
CONCLUSION
The pliability of liposomal drug delivery systems makes it useful for the delivery of a wide range of drugs through any route without concerning their solubility profile. It can prolong the action of drugs by gradually releasing to the target sites of applications. Not a single factor makes it successful as a vehicle in pharmaceutical sciences rather there are many factor to consider. In case of liposomal drug delivery system, drug distribution and drug releasing are not only regulated by drugs property but also depends on carrier molecule so that liposome can greatly affect the pharmacokinetics and pharmacodynamics profile of drugs. Liposome has created a new era in pharmaceutical drug delivery system with lots of opportunities for future.
